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(57) Abstract: 

PURPOSE: A method for coating hydroxyapatite thin film, which 
provides a hydroxyapatite coating layer having enhanced adhesive 
powder between a base materials and stably existing in the human 
body, and a complex having the thin film formed thereby are provided. 
CONSTITUTION: The method comprises steps of: (i) adding a fixed 
amount of calcium compound to the hydroxyapatite; (ii) placing the 
hydroxyapatite and a material where the hydroxyapatite is coated in 
the chamber having an electronic gun and an ionic gun; (iii) make the 
inside of the chamber vacuously; (iv) shooting the ionic gun on the 
surface of the material to eliminate oxide film formed on the surface 
layer of the material; and (v) shooting the electronic gun on the 

hydroxyapatite to make the hydroxyapatite evaporate and then deposit on the surface of the material. In the complex formed 
by coating the hydroxyapatite thin film on the base material, the hydroxyapatite thin film is prepared by adding the fixed 
amount of calcium compound to the hydroxyapatite. 
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(54)gsg ^«»onijBoie «m ag»a a □ yjo^oi »aa «*»ai 



;hais ^6J£iomieoie oiqi au^gg, ^^»onuaoieon ^strsj Ca ^, s^bmsm axm as oiesoi ?uis 

moil Ca^l a&MOl a 318 ^tfSKNWElOie S! □ 4-^^OFmEfOIM^h 5UI 2|2| £xl6fb SdlSJDSh §SttlH! £!S£1A|5>lb as 

SJ33I2I; 0I£#E£ XH£ 50011 0181 ^MsfOt 3 aH£ tt&QIS XII >! 61b 0I£# ^AfBJI: 2*l#°£ ^SfOIIIIBOl MOII 

SWSE ?Af8fOI. 3 ^fflOJ»E*0|epj SBT£IQAI XH£ SSOII §*r£|E^ 6fb H^B^!;1 S»BC*. 0121 &g 2S0II 2J6H fll£9 3 ft 
Alb, ❖ tfSK>»»EK>|e a|Q| ^UtfJl} tHI 01 ^ XHSZJ2I Bl«r^0| H2H0II HI6H m?\Z\)U SW, £8 *W2| Ca/Pbli £16101 filxflLHOII/d XH£ 

21 gsH^te iii f 4 2iCH. n m\\z\g&m ^ sm. 

CHfiE 
£1 

9A1IA1 

E22j aee 

sssi ❖^aom&oie 2n^gi *«»?i ?i e as F^^g eai& es, 

E 2b S ❖tf»0ma0IM 3 SOII 2J5H §29 Oil 01 ^ 30IS2J2I 8133 IBS UEItf HeUE. 

E 3ab If M Mei^Of ^HaiOISOII 21 6H 38S2I 3X1801 S Aft!, 

E 3bb S SJ92I ❖ tfSKMUEIOie «J°| SggfgjOll 2I6H §29 2US2I SW80I3 A15J , 

£4™ g g*g°| 4^SfO|tt|E}0|M B|St 3H&S0II 2I6H g£S 3gS2j Ca/Pbi ^§ UEItij 

E 5b S WSSj «tf»OW*BO|e sjQj ag^goil 2I6H 3gH2J g§HE 1311 UBU 3£HE. 

< ES2J ^fi^SOII CHS! ^*2j £9 > 

10...fi»« 20...0ISS 

3O...b0OI^ Aj|S(Ti-6AI-4V) 40...SEII0I Ei 



2006/3/15 



1 



WIPS PIView 3.3.3.1 



so.. .gm 60...^tfS)o>maoi^ =31 

70...0I&S 



It SOI ^Sfb 3|£ £ 3 £01 2j seipi^ 

£ 298 Ail£|2J£ XHS2J WUS/H 353 4jxllXH££ Afg£Jb 4^&0fmE}0l M[Ca, 0 (P0 4 )6(OH) 2 ; hydroxyapatite: HA]M WI0l± XH£ 
SB01I 3U6PI 91 & ^ttfitOIDtEIOIs ajQt % 3 afSfOI 4AX0OII 3© 3S0ICI. 

519 HHU aSIU 61X11 3£SI8 QUtOA 4* Sib PJ£^x1IXH££A1 US £^GJIOIE(calcium phosphate)21 SJgPJ 4>6>Sf0Him0|e3| 2> 

si sm. oi ^^aonuEioiMb ejaimsi wi ?gmb ?3is sm^. is 8 4^2£ sbs* iis/h. 011 ejxiiuisi won 01 &i 
aiB ^aAiis^m a (Hiem 21,^9121 uisi ^g^oin as si a? 3 iut oi^b £miw£2i ^31 xi un 910. nam 01 ^aoim 
Efoi^b moil 01 oh 3E3i us? fen. mnjpjgoi ^8 e°i ^°i§> xi lih °i3i neon, dim 3 e meoi gaixi &b a^im U8 sse 
011 n egoi xiieaa °iu. m^isi a 18 &31 ^siomiEioi^ £ix«2i AS) si iai3 ^gg ammoi uEftsi 3301a. 
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#3. EIEffe(TI)j» D. ©31E CfE S^(316L ±Elieiai±±B. Co-Cr&3)lB bimafOI 1£I3 £JH0l ei XII WW SMmJI 31303 i*£E 91 
CHU a«&S(implant) XHSSAH 8J0I MgSJH SiCL &3| El Els &g XHSb &3|g> ^tfSKMWBOl M2f 1*8 

XHSOII bl 5H SlfllSSKdOl ^OIXICM, gJXIl U) Oil AH §A|# Si ^1 SIS ^ 01821 §6H3F £t«SJ0< I2£ PJ& xllUi ¥3I1§J2J ^^01 £2}jSJb 1 
2J ^X||3| ^ SiCh 

ta^AH 31 5 Wife &3|g> ElEfs &g gJM&^OII ^ttSOHUBOIMl 3U&o£M1 XH£2| ggf gd|£ 31313 iJEE ¥^SH2 £jXll 
£!&&£ ¥4*& £8x1! Si^ig XH£1 £°aib AIE3I 2iQ. Oil 9ISH ^XH 9ib CHS3PJ 3i^2£fe Mai^CU 

aiOISfplasma spraying)3}, 0I8& 1 §*fS(ion beam deposition)eOI XII Pig H 9XQ. 

Oie ^31 MBI^Df ±HaiOIS^ dim^ JimSW 3fXI~ Alia^' XHS ^£ AfgSb ^2£, M^^Of 891 (flame) ^^^OfEf 

EIOIM M^l ^01 AH CH^sOII £M6f3il 9Q. 01 b 3§^§0I dlH^j ^S8H1 *^01l U^2| 31^91 4 &b 01 S 01 2I2U, 

^^SfOHUEIOje gajoi E9i HSOII k AS Oil 01 £1 5^01 M^^OHXIb BSOI OIS PicH PJxIl U Oil AH Afgi S? 3H#2| 

s^oi ag^if eiihu £c 2^oi i^i ^ i2j ^xnsi 3fxm swa. nam 01 a 0 ^2s suxnais ^^^o^mEioiesi 

M0I2I ^^^8 6.7±1.5MPaSE0ll M^afOj. SS2I3IU xlif ^OKHIAH fi^9b i^8H2 x|QJ& ^6.^0HUE}0|e 3g§ ^^Oilb 

^3i oieg esrsi oigs^oi ^^siohue[oim 3?, &3i§> ^a^o^ ^naioiaoii ui an ah iJ^oi 8-45MPa §e 

^Xl e3^6^lb SfXIPJ 01 E& ^Xll PJxil LHOil Afg5f3|0ilb OlSe! ^^OlCf. 

£Pi omaf, oj^i lhoii ah ^^stOrmpoiMsj eshe °j§^2^ ^xh^ ^ aib 4-9! ism^aib sua uisi ca/Pbi3f sue oixib 

Gil, ^312} g£H2J ^SOIIAHb ^t^OHWEfOlM 3^S2| Ca/Pbll ^^^9.^ 4- 2ib BSOI 9JiU. 

S?90l OI^HXJ 61 b 31^3 3* HI 

S ^3|2J §1 £Pi6fOI *9.£M. mO\± XHS2f2| ij^OI 9JX1I U101IA1 PiS^^^ g^H^ 4- Sib ❖tffflOUtt 

EIO|e ^^AI5|3| ^^aoimEjoie ^ SISTS SI 3 e|Q|OI i^S ^Hxlll XJIgmbCil s^oi SiQ. 



WS2I 9^ % SfS 

^3121 i^6|3l 91 fit S ^S2J 4»tf3KHWEI0|e mm 3 g«[wo ^^SIOHUEIOI^OII ^§^2J CaJI 51^11 S3f6lb S3|B3j|; 

SXJS % 0I8S0I ?dlS ^WUiOil ^31 4*tf2*0HUE*0|e §| 3 ^^5IOHUE|OIM3f XH^l ^xlSfb E0IB31I; ^3| gtflLHl 

aSS[AI9lb &5SfB31|; ^3| 0|g#°^ &3| XH^ S3 Oil 01^1 ^AfofOI H XHS 5B#21 ^fi^A XII31ofb 0I£# ^AfB3||; ^, ^3| 

sxi§2£ ^31 ^^aoimeoiMoii sxjas ^aj»«, n 4^s*ohue}oim3i g^as/H ^31 xhs hboii e^gt^ e^B3ii;i 5 

&mb 2! ^S2^ sfQ. 

E& ^31 =3! i?^6f3l 91 & S tfllOI^XHS 91011 ^^fflOHWEJOie *W0\ 311301 ^&»I(MI SiOiAH, ^3| ^tffi»OJWE*0| 

M a|^01lb ^9^2) Ca3j| 2J&10I S3f£|0| 01^015! 211 sgog gjp. 

01 6h ESI S »90ll CQS ^AIOIII £ All 81 g9SI3l£ 
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& 4>ttS}0U11P0im ajsj 2§£g01|AHfer, 3X1 E 1011 EAIS UtSI 101 2X1§(10)0I §^92 LH¥2J SSS17I 7^£ gbl(50)B 0* 

asm. 3 3011 4^siouupoim(oieai: sxf£ w^oii &*t§) 3 4^siouupoim sje*e 2UAi3i2xi 8>b wioi* xhssai oilmen 

EIPh »gej Ti-6AI-4V(30)1 2J2J gXlBP. 01 71 AH &7| 4^£10UUP0| MOil^ CaTII £1£gl £S£f 01 Bl S7I8IOJ ^P. 01 Ca^l S1U 
0(1 9 01 CaO. CaF2, CaC03, CaCI2 § 4 s 21=01 8 *!AI0II01IAH CaO(BAI(H)B S718ISP. 01 = 4^£101II1PO| eoj eiXOLH 

00/4 SI §SHE 5. ^SOil 9£1 ?= Ca/Pbll £^6|7| 9IB 2°£AH, 01 CaO°J B?tB0fl tlldl 4«tf»0HUE»0|6 «»Q|^2| Ca/ 

B8^l SD. 01S1AH 0121 101 Ca/Pbll £BB 4* 21PS. 0111 101 901111 P 01 !I7| Bdl g$H£l7ll blPb **2L £211 
gSUBXI StfH £0121711 WP- ¥91011 PP Ca/Pbll 3181 * 21 = 510101. S &gOI|/H = 0121 101 2il&££ Ca/Pbl^ £B8 

1 £0151 915H CaO 12.5wt%l 87f£ 4*ttS0HUP0l ^21. 25wt%l 8?t& 4^£101EIP0|£1 2>2» 3UXHSA1 Ell^MSH £&P. BB, 2 
71 gb1(50)m01l £7| 2XI#(10)2I = BE£ 01M£(Ar)21 18 BB£7t£B A|g6lb 0I£»(20)B BXIBQ. 01 0180(20)8. £71 S»S( 
10) STB S01I &7I Ti-6AI-4V(30) S3 CHI 0I81 ?M6[0I 3 S3 ^SBB X1I718I7I 9ISH £xl8P. MB Ol 0180(20)01 SOIE 4^5101 
mEfOIMSI 2§1 4b Oil MEo\^\ £13 bilOl^ XHS21 2U0 Ah 01 CHI g*>0OI |<g£|01 S»'^OI CH §,^£1^ §2171 2iCH 

£21 81 CL 408 HIOI£ XHS3 Ti-6AI-4V(30)B XIXI6I01 SJ2AI3I7I 91 & SE1I0IE11 UPfcHP. 

0121 101 3X10(10)21 0180(20) BOI ^bl9 §5W(50)Ui01l Ti-6AI-4V(30)2J ^tfSIOIIUPOl = J\ *W ^bl£!3. 3 fijtfl IH^l 10" 7 T 
orr 4* = 2| 325 &EH£ 38P. 3 din 01 01 AH b|21 101 0I8§(20)°£ &7| Ti-6AI-4V(30) S3 Oil ±S A|^§3 oi81 ^A16101 

S3 #2101 xhti^p. a§°s &7i sxiboob ?is8toi ^asiotniEtoiMoii sxigji ^ai&o^mi 3 ^ttaotntEioi^B g^Ai^p 

. Ol 21 101 ^SIOI&IPOIM g7|(60)^r atH(50)LH21 t!g B^B dlgSJOl &D\ Ti-6AI-4V{30)2J S3 Oil ^^Mg°SM1 3H0I 0| 

¥01X1711 9 

KB 0121 &8 2§^'? »S OimOIIAlE 4 ^01 AH, 9121 315? 01UEI 91011 ^tf»OH»HOI Ml 

3D8f^ai& 5|BB 4 

^7121 ^01 g B9S1 3§^Q01I ttfEl ^tf»OimE}0|e «|Qj 2U0I OI^OIS XH^21 ^£1 ^0^71 91 6H Q§31 ^8 AIS! ^m\\ £^ 

□ . AIS □^XHb 4^s10fEfEfOIMl 5!B, &7I& b!21 ^0| CaOl 12.5wt% 2[ 25wt%^J S71&1 ^^HOJEfEIOIMl 
2Bff 210IQ. 

3X1 2| ^|0|^^^. tHIOI^ XH^3 Ti-6Ah4V2f 2gg^2| g^^i ^36H£ 1211 E 2011 EAIS^Q. EA|£j b|21 ^01 3X1 ^4e! 4tt 
SIOimEIOIMl 3^ a» 35MPaSE21 fiOIH, CaOl 12.5wt% 21 25wt%*J 46.^0imE10l Ml Sllgf 3? 3 gsf 

a 0 | 2|2t 70MPaB 55MPa§ES UPUTfl 3D. 01 b 71 £011 ^HaiOl^l AfgShOI 3^ ^Sf^OI 6.7± 1 .5MPa§ U£f 

5! oil bi oh. #3si e^s ^ 4 aia. oiae? 12121 §!38 e 3a s e 3b2i s»e oig ai&oii biHEi^ bf2i ^01, 2x12,' e«r 

Oil 21 & 2D#(E 3a)0l Idl^OI ^SaiOlgCHI 21 & 3(E 3b)0il b|6H CH 2^6HX|3 xl^6HS7l (IHgo£ BBSQ. ffl^/H S ^S21 
S01I 21^3 4^5IOimE10IM 3Hg21 tHIOI^ XHS212J ^'^^01 CH^ 236HSe ^°Ji 4 Si^Q. 

a§°gc ^71 2> S^OII CH 6H 3H#0il Ca/Pbl21, 3011 COE ^dl U01IAH2J gcHEl ^§6H S^Q. 3 121 E 4 g E 5011 

EAI9 bh2l 101. £4 4tt£fOHUEIOIMl S?^, 46f I10IE1E10I M. g^*j X^1I2J Ca/Pbl7f 1. 626012111, 3D ^ 3110011 UEfy 

Ca/Pb|7h 1.124aQ. 3dl3 Oil ^ai ^§4 U1 Oil 8AI2J ^x|6H ^5ttl OH 6000A §E7h B8Ha2tP. 3d1UCaOl 12.5wt%2f 25wt%^! 
S7>£ 4^£lOfEfE}0|M2J S^b, g^S X1X1I2J Ca/Pbl71 2f2| 2.149 % 3.3l60l2i3, 3§ ^ 311^011 UEiy Ca/Pb|7f 1.49621 1 .7243 

□ . 3dl3 Oil g|£| ^§4 LHOII 8A|^ &71 ^^1 OH gcH §Eb 70A21 1350A§E^ UEfWQ. ^, Ca/Pbl71 3^^011 2H 
#21 gSH^EE □g/aiTll 3§f§l ^3^ 4 WU. CDdlAl g ^§21 101 4^^0H11E10I M01I CaOl S71^ e^gll Alg6101 2g^2 
SMI a|B|Oj ca/poi asj^ 7f^8MI 901, 3 M LH Oil AH 2J g$HEl £§B 4 21711 SCf. 

HI 21 101 S B9SI 4<y3MWP0IM ^ S8&B0II CLfdl X||£S m&Xlll Mg8MI 33. 211021 tHIOI^ XHS2J2I B^^OI ^7f 
93. Ca/Pbll ^16101 3X1ILH01IAH XHM21 g6H^El 2BB ^ 2iP. 

S ^98 & 71 Oil £333 E301I OH AIS 51011 216H ^8 OfUDI, CI M Oil 7|XH£Jb §92] S9I LHOII AH CH 3* B 3M01I71 71^ 

B 5!S8 B^OIP. 
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^^SJOHUPOIEOII ^BB2I CaTj) 51^11 §7151^ B^E»3U: 
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^71 ^WLHl £!S^AI5lfe 

^71 0I8S°S #71 XHS S3 Oil 0I8M ^A18101 3 XH£ S3 02] 6.^51^1 ^17161^ 0180 ^A137j|; ». 

^7i a»§og ^^siofmpoiMoii sxrae ^Aimoi, 3 4^siomipoiM7i e^sisAi ^71 jtHg ssoii gsrsiE^ e^e^i; 
1 s»8^ >ie ^s^s ^^sioieipoim 2n&g. 
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^71 XHSb PPfe 51 ^S2S 5fb ^^SIOIIUPOIM 2g^S. 
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nieron 2101 ah. 

^71 JHSb 3^X1XHS3 51 ^§2S 61^ 4^310} &1P0IM ^ 2g^S. 
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